We have used Hadley Centre Climate Model (HADGEM2) and the Laboratoire de Méteorologie Dynamique General Circulation Model (LMD GCM) to estimate climate effects of black carbon (BC). The contribution of different regions to global BC atmospheric burden and direct radiative forcing (DRF) are estimated. On the global scale, fossil fuels and biofuels account for 66% and 34% of energy-related BC emissions, respectively. East and South Asia together contribute more than 50% of the global surface, atmospheric, and top-of-atmosphere DRF by BC. The regional contributions to global mean forcings closely follow the respective contributions to atmospheric burden. The global warming potential (GWP) of BC for different regions ranges from 374 to 677 with a global mean of 480. Europe is the largest contributor (63%) to BC deposition at high latitudes. The indirect GWP due to the BC effect on snow albedo is estimated to be largest for Europe (possibly as large as 1200), suggesting that BC emission reductions from this region are more efficient to mitigate climate change.
Abstract
We have used Hadley Centre Climate Model (HADGEM2) and the Laboratoire de Méteorologie Dynamique General Circulation Model (LMD GCM) to estimate climate effects of black carbon (BC). The contribution of different regions to global BC atmospheric burden and direct radiative forcing (DRF) are estimated. On the global scale, fossil fuels and biofuels account for 66% and 34% of energy-related BC emissions, respectively. East and South Asia together contribute more than 50% of the global surface, atmospheric, and top-of-atmosphere DRF by BC. The regional contributions to global mean forcings closely follow the respective contributions to atmospheric burden. The global warming potential (GWP) of BC for different regions ranges from 374 to 677 with a global mean of 480. Europe is the largest contributor (63%) to BC deposition at high latitudes. The indirect GWP due to the BC effect on snow albedo is estimated to be largest for Europe (possibly as large as 1200), suggesting that BC emission reductions from this region are more efficient to mitigate climate change.
World Regions in LMD GCM
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BC Atmospheric Transport
Residence times Atmospheric burden (6.97x10 -2 Tg) r x (t) is the time-dependent decay of pollutant following an instantaneous release of it at time t=0
BC Deposition on Snow and Ice
Radiative forcing from change in snow/ice albedo due to BC deposition ranges from +0.04 to +0.24 Wm -2 .
BC deposition to north to 60 o N and south to 60 o S is 5-10 mg m -2 with an annual deposition of 0.2 Tg.
Assumed direct forcing of +0.1 Wm -2 is apportioned to source regions according to how much BC is deposited north to 60°N and south to 60 o S. And indirect GWPs are calculated. GWPs are based on the radiative efficiency (heat-absorbing ability) of each pollutant relative to that of carbon dioxide (CO 2 ), as well as the decay rate of each pollutant relative to that of CO 2 integrated over a time horizon (typically 100 years).
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